The high-frequency times-series data collected during 28 th October to 21 st November 2006 onboard R/V Mirai provided the first evidence of short-term bio-physical coupling in the central equatorial Indian
Introduction
The equatorial Indian Ocean (EIO) is unique compared to other equatorial regions of the world ocean because of the semi-annual reversal of surface currents, lack of equatorial upwelling and non-permanent undercurrent all of which arises due to the seasonal reversal of the monsoon winds. Apart from the seasonality, the other strong modes of EIO variability are the Indian Ocean Dipole (IOD) [Saji et al., 1999 ] on an inter-annual time scale and the Madden Julian Oscillation (MJO) [Madden and Julian, 1972 ] on an intra-seasonal (30-60 days) time scale. In order to study the detailed features of the onset of MJO convection an observational campaign MISMO (MIRAI Indian Ocean Cruise for the study of the MJO convection Onset) was conducted at equator and 80.5 0 E from Japanese research ship R/V Mirai during late October through November, 2006 when the onset in MJO convection is often observed [Yoneyama et al., 2006] . Unfortunately the MJO onset could not be studied as the strong easterlies evolving in the eastern EIO suppressed eastward propagation of MJO. When the MISMO observations were in progress, the third largest IOD event after 1997 and 1994 was unfolding in the eastern EIO [Vinayachandran et al., 2007; Horii et al., 2008] with a cooling at the southeastern Indian Ocean and the warming at the western EIO, which started in August and terminated in December 2006 Masumato et al., 2008] . However, the high frequency physical and biogeochemical water column data collected during this period provided an unprecedented opportunity to understand the bio-physical coupling over short time scale.
In the EIO collocated physical and biogeochemical data are sporadic and time-series measurements are non-existent. The present study describes the short term bio-physical coupling in the central EIO and explores its relation with internal ocean dynamics.
Data
The in-situ time series data on temperature, salinity, chlorophyll a, the nutrients such as nitrate as well as the zonal and meridional current velocities were obtained at the equator and 80. (5m, 10m, 20m, 40m, 50m, 60m, 80m, 100m, 120m and 150m) and analyzed using auto analyzer (Bran+Luebbe Traacs 800 system). The chlorophyll a samples were taken from 8 depths in the upper 100m (5m, 10m, 20m, 40m, 50m, 60m, 80m and 100m) and was measured using a Turner Design
Flourometer (10-AU-005). The zonal and meridional current velocities were measured using shipboard acoustic doppler current profiler (ADCP) on five minute interval, which were then averaged to daily.
We 
Results and Discussion
The time evolution of the physical, chemical and biological characteristics of the water column at the Masumato et al., 2008] , the currents at the central EIO was westward in the upper 10m, which strengthened with time attaining the maximum value of 105cm/s. At 40m, however, the currents were weaker (30cm/s) compared to 10m and the direction switched between eastward and westward. After mid-October the westward current at 10m weakened with time. From end of November the zonal currents at 10m and 40m showed an eastward flow, which strengthened with time (95cm/s).
A similar feature could be inferred from the time evolution of the vertical structure of the zonal current obtained from the shipboard ADCP ( Figure S2b ), though the data in the upper 30m was not available.
Thus, at MISMO time-series location (central EIO) we notice a weakening of eastward SMC in September followed by a strengthening of westward current in October. We infer this as the influence of IOD. Generally, the westward flowing south equatorial current (SEC) in the Indian Ocean is located between 10 o S and 20 o S. Under the influence of the strong easterly winds during IOD, the westward flowing south equatorial current (SEC) shifts northward towards the equator [David et al., 2011] carrying along with it the cold upwelled waters. Horii et al. [2011] showed that the westward zonal current associated with the evolution of IOD peaked in October and started weakening in November.
Based on remotely sensed sea surface height data Palastanga et al. [2006] showed that during positive IOD the subtropical gyre of which the SEC is a part shifted northward. With the weakening of IOD in the eastern EIO, the eastward current prevails once again by the end of November as could be seen from RAMA mooring data ( Figure S2a ).
In order to understand the spatial extend of the eastward and westward currents obtained from the RAMA mooring as well as the shipboard ADCP data, we have further examined the daily SST anomaly from TMI and the pentad surface currents from OSCAR ( Figure 3) . We noticed the presence of colder waters with strong westward current at the time-series location (blue box in Figure 3 we could capture is the return of the central EIO to its usual oligotrophic and biologically less productive condition. We need more high-frequency and longer time-series data sets to assess our hypothesis and to understand the importance of short-term phytoplankton variation in the overall biological productivity in the EIO. 
